
 Acta entomologica serbica, 2007, 12 (2): 27-42 UDC 595.764(497.6) 595.764(497.11) 595.764(497.16) 595.764(497.5)    SEXUAL CHARACTERISTICS AND THE SEX RATIO  IN A SELECTED LOCAL POPULATION OF THE SPECIES  CETONIA AURATA (LINNAEUS, 1761)  (SCARABAEOIDEA, COLEOPTERA)  IN BOSNIA AND HERZEGOVINA  AND NEIGHBORING REGIONS    MIRZETA KA[I]-LELO1 AND SUVAD LELO2   1 Society for inventarisation and protection of animals, Omladinska 2, Ilijaš, Bosnia and Herzegovina  2 Faculty of Science, Zmaja od Bosne 33, Sarajevo, Bosnia and Herzegovina    We analyzed basic sexual characteristics of the species Cetonia aurata (Linnaeus, 1761) on the basis of a  sample consisting of 30♂ and 30♀ from a local population collected in the area of the village of Pediše on Romanija Mountain. After that, the numerical ratio of the aforementioned species was analyzed in 40 local populations and 2,229 individuals from Southern Bosnia, Herzegovina, Eastern Dalmatia (Croatia), Southern Serbia, and Northern Montenegro. A total number of 2,182 individuals from nine regions in Herzegovina, six in Bosnia, three in Croatia, four in Serbia, and three in Montenegro (and the total for the hypothetical metapopulation of all samples) was analyzed by the chi-square (χ2) test. As a rule, the number of males was higher in almost all analyzed populations, but the sex ratio was lower in the Mediterranean and sub-Mediterranean areas.  KEY WORDS: Cetonia aurata, Bosnia and Herzegovina, Serbia, Montenegro, Croatia, sex ratio, genetics, evolution       



28 M. KA[I]-LELO & S. LELO  INTRODUCTION   The genus Cetonia Fabricius is an almost entirely Palearctic genus which includes 18 species divided into three subgenera Cetonia Fabricius, 1775, Indocetonia Mikši}, 1965, and Eucetonia Schoch, 1894.  All European species, whose center is in the Mediterranean area, belong to the subgenus Cetonia Fabricius. The European fauna has only four (ALONSO-ZARAZAGA & KRELL, 2007) (five according to BARAUD, 2001) species, with just one of them in the central part of the Balkan Peninsula: C. aurata (Linnaeus 1761); the others are: C. carthami Gory-Percheron, 1833 (Balearic Islands, Italian Mainland, Sicily, Sardinia, Corsica, French Mainland, and Portuguese Mainland); C. cypriaca Alexis, 1994 (Cyprus); and C. asiatica Gory-Percheron, 1833 and C. oertzeni Reitter, 1885 (Crete; MIKŠI], 1965). It has been noted that C. asiatica is in fact a synonym for C. oertzeni (MIKŠI], 1982).  The species C. aurata is an exceptionally variable species, but mainly in qualitative sense. Individuals are medium-sized. Their body is covered by fine hair (fresh samples), with very conspicuous, often metallic shining coloration (green, coppery, purple, bronzish, and blue). The middle and posterior tibiae each have two typical movable apical spines, at the top and in the interior part. Males are clearly differentiated from females by the presence of an impression in the abdominal sterna (LELO, 2000, 2003; KAŠI]-LELO & LELO, 2002, 2005).  Generally, the clypeus is square, narrowed in front, impressed above the base of the antennae. The front part of the clypeus is slightly impressed. The labrum is invisible, and the upper jaws are hidden under the clypeus and are not visible from above. The antennae consist of 10 segments. The flagella of both sexes are identical and consist of three lamellae. The eyes are surrounded in front by the lobus oculi. The neck shield is narrower than the base of the forewings and is not bordered membranously. The scutellum is large, triangular and elongated. The forewings are more or less flattened on the surface, usually with protruding callus humeralis and callus anteapicallis, while the so-called dorsal impression is present on the posterior part of the surface along the suture. The wings are fully and well developed. The mesosternum projects forward and ends spherically. The abdomen has six free, but weakly movable sternites. Haunches of the fore-legs are withdrawn into the prosternum, while the free part is conically protuberant. Anterior tibiae have three spurs on the outer side, and the inner preapical spine is inserted in front of the base of the anterior tarsi (CURTI, 1913; MIKŠI], 1982).  The subspecies C. a. aurata (L.) inhabits almost the whole of Europe (except for certain marginal areas), the Balkan Peninsula (except the Peloponnesus), Asia Minor, and the Euro-Siberian part of Central Asia. Two other subspecies have been found in Europe: ssp. pisana Heer, 1841 is found in Corsica, the French Mainland, the Greek Mainland, the Italian Mainland, Malta, Sardinia, and Switzerland, while ssp. sicula Aliquo, 1983 is found in Sicily (ALONSO-



Cetonia aurata in BiH and neighboring countries 29  ZARAZAGA & KRELL, 2007). BARAUD (2001) mentioned a fourth subspecies in Europe: ssp. pallida Drury, 1770 (Turkey, Bulgaria, Ukraine, Turkistan).  Adult individuals of the species C. aurata (Linnaeus) are exceptionally heliophilic; they feed on pollen, nectar and juice of damaged trees (MIKŠI], 1965, 1982).    MATERIAL AND METHODS   Specimens of C. aurata (L.) were collected exclusively in dry and sunny weather during the period from 1998 to 2004 through 159 samplings carried out by various collectors at selected sites in Southern Croatia, Southern Bosnia and Herzegovina, Southern Serbia and Northern Montenegro (Tab. I, Fig. 1). The sample included 2,229 specimens from 40 sites collected by the standard method, e.g., with an entomological net or by hand (depending on circumstances), after which they were put in flasks with acetyl alcohol (CH3COOH and C2H5OH in ratio 1:3). Material prepared in this way was stored in special boxes for safe transportation and much easier storage (SCHMIDT, 1970).  For laboratory analysis, the material was taken out of the flasks and investigated in detail using a microscope with magnification of 4x-8x. After that, the specimens were prepared and put on size 1 or 2 entomological pins, depending on size of the insect. They were labeled and forest out to dry for 14 days. After that period, the insects were stored in entomological boxes.  A basic sample of 30♂ and 30♀ was selected on the basis of the detailed descriptions given by MIKŠI] (1965). Specimens from a local population of the investigated species from the vicinity of the willage of Pediše on Mt. Romanija (July 18th, 2004, leg. M. Kaši}-Lelo) were selected for the basic sample. The main criterion was the observed level of variation. The given material is stored in the private collection of Suvad Lelo, in test tubes marked as M. K.-Lelo, No. 34-40. Material stored in test tubes (10 specimens per tube) marked by the numbers, 34, 35, 36, 38, 39, and 40 was transported to the Laboratory of Invertebrate Biosystematics at the Science Faculty in Sarajevo, where dissection and morphological analysis were carried out (KAŠI]-LELO, 2005).  In the first comparison, the number of males in relation to females (the sex ratio) was calculated, and statistical analysis using the chi-square (χ2) test was carried out in order to establish whether the determined ratio had statistical significance. For the purpose of statistical analysis, material was regrouped in nine samples from Bosnia, six samples from Herzegovina, three samples from Eastern Dalmatia (Croatia), four samples from Southern Serbia, and three samples from Northern Montenegro. After that, the total number of males and females was calculated for  each of the above-mentioned regions and the total sample of 2,128 specimens.  



30 M. KA[I]-LELO & S. LELO  

   

Table I  Sites of sampling of the species Cetonia aurata (L.) (number of individuals = 2,229).  No State Sampling sites  Number of individuals  BOSNIA AND HERZEGOVINA  Herzegovina 1  Neum + Klek  29 2  Hutovo blato  5 3  Kravice (Ljubuški)  25 4  Blagaj  41 5  Mostar  7 6  Dre`nica  22 7  Jablanica  170 8  Mt. ^vrsnica  38 9  Mt. Prenj  9 10  Konjic  107  Bosnia 1  Buško-Blato  4 2  Mt. Vran  18 3  Mt. Vranica  15 4  Kiseljak  2 5  Sarajevo  445 6  Pale  1 7  Mt. Romanija  212 8  Rogatica  49 9  Mt. Zvijezda  7 10  Olovo  55 11  @ivinice  4 12  Maglaj  1 13  Jajce  1 14  Banovi}i  1 15  Kakanj  8 16  Zenica  4 17  Ustibar  4 18  Breza  5 19  Vareš  5  



Cetonia aurata in BiH and neighboring countries 31  Table I - continued 
 

  Figure 1. UTM map of SFR Yugoslavia with localities where Cetonia aurata (L.) was collected.  

No State Sampling sites  Number of individuals  CROATIA  Dalmatia 1  @ivogoš}e  1 2  Ston  3 3  Pelješac  8 4  Makarska  42  SERBIA 1  Prijepolje  111 2  Sopotnica  63 3  Brodarevo  334 4  Komaran  68  MONTENEGRO 1  Pljevlja  72 2  \ur|evi}a Tara  190 3  Mt. Durmitor  33  



32 M. KA[I]-LELO & S. LELO  RESULTS AND DISCUSSION   S e x u a l  d i m o r p h i sm   The clear morphological distinction between sexes, in other words the evident existence of sexual dimorphism, was ascertained by analysis of 60 individuals of the examined species from a local population in the vicinity of the village of Pediše on Romanija Mountain.  Males differ clearly  from females in several exomorphological characteristics.  The anterior tibiae on the outer side always have more or less clearly developed thorn-like protuberances that are more developed and more pointed in males (Fig. 2) than in females, which usually have less developed and blunt protuberances (Fig. 3).   In all examined individuals, the anterior tibiae have an inner preapical spine inserted in front of the base of the tarsus of the first pair of legs. Distally bent downwards, it is slightly longer, slenderer, and more pointed in males (Fig. 4) than in females, where it is usually shorter, thicker, and blunter (Fig. 5).  The abdomen of males toward the middle of the sternites is depressed and flattened, usually with a  more or less deep impression in the first five (rarely the first three) sternites, which is generally a sufficient indicator that an individual is of the male sex (Fig. 6). In female specimens, the abdomen is rounded and without any indications of impression (Fig. 7).  Thus, by analyzing the cited exomorphological particularities of any normally developed individual, it is possible to determine its sex. In addition to this, analysis of the copulatory organ of a male showed that it consists of an outer corneous part (forceps or tegumen, Fig. 8) with a membranous penis (Fig. 9). The tegument consists of a single open basal part (pars basalis), which is less chitinized and made of one piece. The paired paramerae are elongated, symmetrical, and incompletely parallel from the base to the apex, rarely feebly expanded and then abruptly narrowed. The apical part of the paramerae is much narrower, with a small a tooth-like projection laterally, and the apex is finely and sharply bent outwards in a hook-shaped manner. Each paramera consists of a strongly chitinized black and brown inner part (Fig. 10), which forms a wide angle toward the distal end laterally, and a less chitinized part.  The female genital apparatus (Fig. 11) is a delicate saccular membranous structure. The aperture of the genital apparatus (Fig. 12) consists of two oval chitinized parts, between which (but only in some individuals) there is also a third part, more pronounced and chitinized.    



Cetonia aurata in BiH and neighboring countries 33       Figures 2 & 3. Level of development of the right anterior tibia in a male (2) and a female (3) of the species C. aurata (L.).        Figures 4 & 5. Level of development of the preapical spine on the left tibia in a male (4) and a female (5) of the species C. aurata (L.).    
 

 
  Figures 6 & 7. Form of the middle part of abdominal sternites in a male (6) and a female (7) of the species C. aurata (L.).   Analysis of the available literature showed that our data are compatible with other data on sexual characteristics of the sexual dimorphism of the examined species (MIKŠI], 1965, 1982; BARAUD, 2001). Characteristics on the basis of which it is possible to differentiate males from females of the species C. aurata are discussed in the monographic reviews of MIKŠI] (1965, 1982). More precisely, MIKŠI] cites the existence of an impression on the abdomen of males (toward the middle of the 
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34 M. KA[I]-LELO & S. LELO  first five or fewer sternites), which does not exist in females. He also states that legs of males are somewhat slenderer and have longer tarsi, and that males have a longer pubescence on the upper side of the body. All of these data agree with the observations we made during the writing of this work.      
Figures 8, 9 & 10. Tegumen (8) with membranous penis (9) and chitinized part in front of the tegument (10) in a male of the species C. aurata (L.).   Comm en t s  o n  t h e  e s t a b l i s h e d  n um e r i c a l  r a t i o  a n d  s e x  i n d e x   It was established that the number of males exceeds the number of females in the majority of examined local populations of the species C. aurata, collected at 40 localities through 159 samplings. If we ignore cases with a small number of individuals (from one to four), we find a larger number of females only sporadically. The greatest disproportion between males and females was noticed in the sample from Jablanica where the sex ratio was 16.67 : 1.00 (July 21st, 2003, 50♂ : 3♀). Another sample with an extremely high number of males was collected in the vicinity of Rogatica (July 31st, 2003, 43♂ : 6♀). It had a numerical sex ratio of 7.17 : 1.00. High values of the sex ratio were also  noticed at certain Montenegrin localities: \ur|evi}a Tara (sex ratio of 5.33 : 1.00, August 5th, 2002., 160♂ : 30♀) and Pljevlja (sex ratio of 4.54 : 1.00, August 5th, 2002, 59♂ : 13♀). This was observed as well at the Prijepolje locality in Serbia, e.g. at the sub-locality of Sopotnica (sex ratio of 4.13 : 1.00, July 31st, 2002, 33♂ : 8♀) 
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Cetonia aurata in BiH and neighboring countries 35  and the sub-locality of Mataruge (sex ratio of 4.84 : 1.00, July 29th, 2003, 92♂ : 19♀).  The other samples, especially those from Serbia and Montenegro, have about two times more males than females (Prijepolje: 4.84 : 1.00, Sopotnica: 2.32 : 1.00, Brodarevo: 2.06 : 1.00, Komaran: 1.83 : 1.00, and Serbia overall: 2.37 : 1.00; and Pljevlja: 4.54 : 1.00, \ur|evi}a Tara: 5.33 : 1.00, Mt. Durmitor: 2.53 : 1.00, and Montenegro overall: 4.43 : 1.00). In Bosnia, the trend was toward a greater number of males than females, but with somewhat lower values of the sex ratio.   
 

 
 Figures 11 & 12. Genital apparatus of a female of the species C. aurata (L.) (11) with enlarged copulative aperture (12).   In a significant number of samples, the numerical sex ratio was approximately equal to one, which is to say that there were only slightly more individuals of one sex (this applies to all samples with a single-digit number of individuals).  However, there were a few exceptions, in other words samples with a greater number of females. Such samples were those from Olovo (sex ratio of 0.44 : 1.00, July 13-15th, 2003, 14♂ : 23♀), Jablanica (sex ratio of 0.64 : 1.00, July 2003, 21♂ : 33♀) and @ivogo{}e (sex ratio of 0.67 : 1.00, July 29th, 2003, 16♂ : 24♀).  It is interesting to note that in the samples in which only one individual of the examined species was collected, the female sex prevaied (60 samples: 37 with a female and 23 with a male).  In order to make the numerical sex ratio by localities easier to consult, the relative number of females was derived:       )( mf fRf +=
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36 M. KA[I]-LELO & S. LELO  where Rf  is the relative number of females in the sample, f  is the absolute number of females in the sample and m  is the absolute number of males in the sample (SERNA et al., 2004. In older entomological literature, a similar calculus is known as the “sex index” (NONVEILLER, 1960).  In calculating the sex index with attention focused on the female sex, it was established that variability ranged from 0.00 to 1.00. However, all values of 1.00 (34 samples) involved extremely small samples (one or two individuals) with only two exceptions: May 31st, 1998, Sarajevo, 4♀ and June 13th, 1999, Sarajevo, 8♀. In a total of 136 samples, there were 18 with a greater number of females (12 with a single-digit number and six with a double-digit number of individuals per sample). In addition, it was established that 16 samples have an ideal numerical sex ratio (13 with a single-digit number and three with double-digit number of individuals per sample).  In the remaining 102 samples, males dominated. In 21 samples, only males were observed. Among them, six samples were with three to seven individuals (2x3, 1x4, 2x5, 1x7). Males were dominant in some 81 samples, which clearly proves overall male dominance in the samplings.  More precisely, only one total sample (Croatia) had a greater number of females than males (N 54: 24♂ : 30♀ or sex ratio of 0.80 : 1.00; Tab. II).  Comparison of the numerical sex ratio in the examined local populations established by the statistical model of chi-square test (χ2)  In order to comprehend better the above-presented results, a comparison by the chi-square (χ2) test was made. After reviewing the material, it was established that samples from some localities were too small for this type of analysis and a selection of more authentic samples was made (nine from Herzegovina and Herzegovina as a whole, six from Bosnia and Bosnia as a whole, three from Croatia and Croatia as a whole, four from Serbia and Serbia as a whole, three from Montenegro and Montenegro as a whole for a total of 2,182 individuals; Tab. II).  The analysis indicated that only one out of three samples from Croatia has statistical significance, and that the total number does not show the statistical significance of the numerical sex ratio (0.50 > p > 0.30). Only two out of nine samples from Herzegovina show statistical significance, but the total numerical sex ratio, unlike the previous case, is statistically significant (p < 0.001). Only one out of six samples from Bosnia is not statistically significant, and the total numerical sex ratio is also significant (p < 0.001). All samples from Serbia and Montenegro are significant (p < 0.001). The total number of males and females clearly demonstrates significantly more males than females, e.g. almost twice as many males in the sample (sex ratio of 1.88 : 1.00) which represents a statistically significant difference according to the method used (Tab. II).  



Cetonia aurata in BiH and neighboring countries 37  

 

Table II  Numerical ratio of males and females of the species C. aurata (L.) and values of χ2  and the probability (p) of accidental occurence of differences at the examined localities (N – sample, M – males, F – females, χ2 – chi-square, p – probability of differences determined by chance at the sampling sites).  Sampling sites N M F χ2 p Neum 29 20 9 4.18 0.05 > p > 0.01 Hutovo Blato 5 3 2 0.20 0.70 > p > 0.50 Kravice (Ljubuški) 25 14 11 0.36 0.70 > p > 0.50 Blagaj 41 24 17 1.20 0.30 > p > 0.10 Mostar + Dre`nica 29 13 16 0.31 0.70 > p > 0.50 Jablanica 170 114 56 19.79 p < 0.001 Mt. ^vrsnica 38 19 19 0.00 p > 0.90 Mt. Prenj 9 6 3 1.00 0.50 > p > 0.30 Konjic 107 63 44 3.37 0.10 > p > 0.05 Herzegovina Sum. 453 276 177 21.64 p < 0.001 Mt. Vran 18 10 8 0.22 0.70 > p > 0.50 Mt. Vranica 15 12 3 5.40 0.05 > p > 0.01 Sarajevo 445 246 199 4.96 0.05 > p > 0.01 Mt. Romanija 212 141 71 23.11 p < 0.001 Rogatica 49 43 6 27.94 p < 0.001 Olovo 55 18 37 6.56 0.05 > p > 0.01 Bosnia Sum. 794 470 324 26.85 p < 0.001 Ston + @ivogoš}e 4 1 3 1.00 0.50 > p > 0.30 Pelješac 8 7 1 4.50 0.05 > p > 0.01 Makarska 42 16 26 2.38 0.30 > p > 0.10 Croatia Sum. 54 24 30 0.67 0.50 > p > 0.30 Prijepolje 111 92 19 48.01 p < 0.001 Sopotnica 63 44 19 9.92 0.01 > p > 0.001 Brodarevo 324 218 106 38.72 p < 0.001 Komaran 68 44 24 5.88 0.05 > p > 0.01 Serbia Sum. 566 398 168 93.46 p < 0.001 Pljevlja 72 59 13 29.39 p < 0.001 \ur|evi}a Tara 190 160 30 88.95 p < 0.001 Mt. Durmitor 53 38 15 9.98 0.01 > p > 0.001 Montenegro Sum. 315 257 58 125.72 p < 0.001 SUMMARY 2,182 1,425 757 204.50 p < 0.001  



38 M. KA[I]-LELO & S. LELO  CONCLUSIONS   Several fundamental conclusions can be drawn from analysis of individuals from a local population of the species Cetonia aurata (Linnaeus) from the vicinity of the village of Pediše on Romanija Mountain. The existence of sexual dimorphism was confirmed in the examined species.  It was ascertained that the tibiae of the first pair of legs in both males and females have thorn-like protuberances on the outer side, and they are more developed and more pointed in males.  The preapical spine of the first pair of legs is slenderer, more pointed and bent downwards in males, while in females it is usually shorter and thicker.  Females are clearly differentiated from males by the rounded abdomen, which in males is with a more or less marked impression.  It was proved that superficial appearance of the ventral side of the abdomen is the stablest distinguishing sexual characteristic of individuals of the examined species.  The material originates from 40 localities (in Croatia, Bosnia and Herzegovina, Serbia, and Montenegro) and was collected on 136 field trips yielding a total of 159 samples.  A comparative analysis of the sex ratio in individuals of the species C. aurata from local populations and metapopulations in Bosnia and Herzegovina and neighboring countries was conducted.  It was established that the number of males exceeds the number of females in the majority of samples.  The greatest disproportion between males and females was noticed in the samples: - Jablanica, BiH, (sex ratio of 16.67 : 1.00, July 21st, 2003, 50♂ : 3♀), - Rogatica, BiH, (sex ratio of 7.17 : 1.00, July 31st, 2003, 43♂ : 6♀), - \ur|evi}a Tara, Montenegro, (sex ratio: 5.33 : 1.00, August 5th, 2002, 160♂ : 30♀),  - Pljevlja, Montenegro, (sex ratio of 4.54 : 1.00, August 5th, 2002, 59♂ : 13♀), - Prijepolje, Serbia: Sopotnica (sex ratio of 4.13 : 1.00, July 31st, 2002, 33♂ : 8♀), Mataruge (sex ratio of 4.84 : 1.00, July 29th, 2003, 92♂ : 19♀).  The other samples, especially those from Serbia and Montenegro, had about double the number of males than females.  A disproportion between male and females, but with somewhat lower values of the numerical sex ratio, was noticed at other localities in Bosnia and Herzegovina.  



Cetonia aurata in BiH and neighboring countries 39  A smaller number of samples (16) exhibited an approximately equal number of individuals of both sexes in the examined populations.  It was established that there are exceptions, e.g., samples with more females than males: - Olovo (sex ratio of 0.44 : 1.00, July 13-15th, 2003, 14♂ : 23♀), - Jablanica (sex ratio of 0.64 : 1.00, July 2003, 21♂ : 33♀), - @ivogo{}e (sex ratio of 0.67 : 1.00, July 29th, 2003, 16♂ : 24♀).  Calculation of the “sex index” or relative frequency of females showed that its values range from 0.00 to 1.00. The following values were observed: - 34 samples had a value of 1.00, - 18 samples were with the greater number of females, - 16 samples were with an ideal numerical sex ratio, - in 102 samples males dominated, - in 21 samples only males were observed.  Of the total samples, only the total sample from Croatia had a greater number of males than females.  The analysis indicated that only one out of three samples from Croatia has statistical significance, and that the total number does not show statistical significance of the numerical sex ratio.  Only two out of nine samples from Herzegovina show statistical significance, but the total sample is statistically significant.  Only one out of six samples from Bosnia is not statistically significant, and the total sample is also statistically significant.  All samples from Serbia and Montenegro are significant.  The total number of males and females clearly demonstrates significantly more males than females, e.g., almost twice as many males in the sample (sex ratio of 1.88 : 1.00) which represents a statistically significant difference according to the method used.  Males often appear earlier in nature and stay longer in the air, while females appear somewhat later than and are forced to spend a period of time on the ground in order to lay their eggs, so that in samples collected in the early morning and late afternoon, in higher and colder regions, male individuals prevail.        
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Cetonia aurata in BiH and neighboring countries 41  POLNE KARAKTERISTIKE I „SEX RATIO“ U ODABRANIM LOKALNIM POPULACIJAMA VRSTE CETONIA AURATA (LINNAEUS, 1761)  (SCARABAEOIDEA, COLEOPTERA)  U BOSNI I HERCEGOVINI I SUSEDNIM ZEMQAMA    MIRZETA KA[I]-LELO I SUVAD LELO    I Z V O D   U ovom radu je izvr{ena analiza osnovnih polnih karakteristika vrste Cetonia aurata (Linnaeus, 1761), na odabranom statisti~kom uzorku od 30 mu`jaka i 30 `enki iz lokalne populacije sa podru~ja sela Pedi{e na planini Romaniji. Nakon nesumwive potvrde o postojawu jasnog polnog dimorfizma, tj. odre|ivawa preciznih kombinacija egzomorfolo{kih karakteristika za prepoznavawe jednog, odnosno drugog pola, analiziran je materijal iz 40 lokalnih populacija, dobijen tokom 159 terenskih izlazaka (izvedenih u periodu od 1998. do 2004. godine), sa ukupnim brojem od 2229 jedinki, sakupqenih na podru~jima: ju`ne Bosne, Hercegovine, isto~ne Dalmacije, ju`ne Srbije i severne Crne Gore (Slika 1 i Tabela I; KA[I]-LELO, 2005).  U prvom pore|ewu prera~unat je relativni broj mu`jaka u odnosu na `enke (sex ratio), pri ~emu je konstatovano da je, prema o~ekivawu, broj mu`jaka, uglavnom, znatno ve}i u odnosu na broj `enki, u uzorcima.  Iza prera~unavawa brojnog odnosa polova izvr{ena je statisti~ka analiza putem hi-kvadrat (χ2) testa da bi se ustanovilo da li je uo~eni brojni odnos statisti~ki zna~ajan. Me|utim, pregledom materijala konstatovano je da su uzorci sa pojedinih lokaliteta premali za statisti~ku analizu pa je materijal pregrupiran u: devet uzoraka sa podru~ja Bosne, {est uzoraka sa podru~ja Hercegovine, tri uzorka sa podru~ja isto~ne Dalmacije (Hrvatska), ~etiri uzorka sa podru~ja ju`ne Srbije i tri uzorka iz severne  Crne Gore, a zatim je prera~unat i ukupan broj mu`jaka i `enki za svako pomenuto podru~je i celokupan uzorak od 2182 jedinke: 1425♂:757♀ (Tabela II).  Pore|ewem je konstatovano da je broj mu`jaka u pravilu ve}i u skoro svim analiziranim uzorcima, ali i da je konstatovani odnos mawi u mediteranskim i submediteranskim podru~jima.   Analiza je pokazala da od tri uzorka iz Hrvatske samo jedan zalazi u podru~je statisti~ke zna~ajnosti, ali da ukupan broj ne pokazuje statisti~ki zna~aj brojnog odnosa polova (0,50 > p > 0,30). Od devet hercegova~kih uzoraka samo dva 



42 M. KA[I]-LELO & S. LELO  pokazuju statisti~ki zna~aj, ali, za razliku od prethodnog, ukupni brojni odnos polova je statisti~ki zna~ajan (p < 0,001). Od {est bosanskih uzoraka samo jedan nije statisti~ki zna~ajan, tako da je i ukupni brojni odnos polova bio zna~ajan (p < 0,001). Svi uzorci iz Srbije i Crne Gore bili su signifikantni (p < 0,001). Tokom uzorkovawa, i analizom podataka, uo~eno je da  se mu`jaci u prirodi u pravilu pojavquju ranije, kao i da se zadr`avaju du`e u zraku, dok se `enke pojavquju ne{to kasnije u odnosu na mu`jake, a prisiqene su jedan period provoditi na i u zemqi radi polagawa jaja, tako da u uzorcima koji se sakupqaju rano u jutro i kasno pred ve~e, kao i u viso~ijim i hladnijim podru~jima, preovladavaju jedinke mu{kog pola (Tabela II).     Received September 29th, 2007 Accepted December 5th, 2007 


